UTILITY PATENT APPLICATION 
of 

JAMES M. BOOE, Jr. 
for 

SHOCK- ABSORBING PROPELLER ASSEMBLY 



Attorney Docket 3282-72278 



Attorneys: 

William R. Coffey, 24,023 
Christopher E. Haigh, 46,377 
BARNES & THORNBURG 
1 1 South Meridian Street 
Indianapolis, Indiana 46204 



3282-72278 

-1- 

SHOCK- ABSORBING PROPELLER ASSEMBLY 

BACKGROUND OF THE INVENTION 

The present invention relates to a marine propeller, and particularly, to 
an arrangement and method for mounting a marine propeller on a propeller shaft. 
5 More particularly, the present invention relates to a shock absorbing system for a 
marine propeller that is mounted on a propeller shaft. 

SUMMARY OF THE INVENTION 

An assembly for connecting a propeller to a drive axle comprises one 

10 or more of the following elements or combinations thereof. A drive member is 

configured to mount on the drive axle, a tubular member is coupled to the propeller, 
and resilient members are configured to be positioned between the drive member and 
the tubular member. The drive member has an axis and includes a plurality of radially 
outwardly extending ribs. The tubular member is coupled to the propeller and has an 

15 axis and a plurality of radially inwardly extending ribs. The resilient members are 
configured to be positioned between the outwardly extending ribs and the inwardly 
extending ribs. 

According to the disclosure, the resilient members are formed to 
deflect under torsion delivered by either the propeller or the drive member. The 
20 resilient members also permit limited movement of the propeller relative to the drive 
member. 

The resilient members may have circular cross-sections, or may have 
polygonal cross-sections. Two or more resilient members may also be joined together 
by a looped portion having appendages. The appendages each have a length 
25 approximately equal to the axial length of the inwardly extending ribs. Furthermore, 
the looped portions may have rounded comers or squared comers. 

Additional features of the invention will become apparent to those 
skilled in the art upon consideration of the following detailed description of preferred 
embodiments exemplifying the best mode of carrying out the invention as presently 
30 perceived. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The detailed description particularly refers to the accompanying 
figures in which: 

Fig. 1 is an exploded view of a propeller assembly constructed 
5 according to one embodiment of the present disclosure, the propeller assembly having 
a plurality of resilient members being configured for insertion between a drive 
member and a propeller; 

Fig. 2 is a perspective view of the resilient members of Fig. 1 being 
positioned on the drive member; 
10 Fig. 3 is an exploded view of the resilient members and drive member 

shown in Figs. 1-2, viewed from an angle that shows the cavities formed in the drive 
member for receiving the bosses of the resilient members; 

Fig. 4 is a cross-sectional view of the assembled propeller, the cross- 
section being taken such that one is looking toward the bow of the boat, the view 
15 showing the resilient members positioned between the drive member and the inner 
hub of the propeller; 

Fig. 5 is an exploded view of a propeller assembly similar to that of 
Fig. 1, showing another embodiment of the present disclosure; 

Fig. 6 is a perspective view of the resilient members and drive member 

20 of Fig. 5; 

Fig. 7 is an exploded view of the resilient members and drive member 
shown in Figs. 5-6; 

Fig. 8 is a perspective view of the resilient members and drive 
member, similar to that of Fig. 6, showing the resilient members positioned on the 
25 drive member; 

Fig. 9 is a cross-sectional view of the assembled embodiment of Figs. 
5-8, looking toward the bow of the boat; 

Fig. 10 is an exploded view of a propeller assembly similar to that of 
Figs. 1 and 5, showing yet another embodiment of the present disclosure having U- 
30 shaped resilient members; 

Fig. 1 1 is a perspective view of the U-shaped resilient members of the 
embodiment shown in Fig. 10; 
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Fig. 12 is a perspective view of the U-shaped resilient members of 
Figs. 10-11 positioned on the drive member; 

Fig. 13 is a cross-sectional view of the assembled embodiment of Figs. 
10-12, looking toward the bow of the boat; 
5 Fig. 14 is an exploded view of a propeller assembly showing still 

another embodiment of the present disclosure, wherein the U-shaped resilient 
members are configured to be positioned in the U-shaped recesses of the drive 
member; 

Fig. 15 is a perspective view of the U-shaped resilient members 
10 positioned in the recesses of the drive member; 

Fig. 16 an exploded view of a propeller assembly showing a further 
embodiment of the present disclosure, wherein the U-shaped resilient members are 
configured to have rounded shoulders; 

Fig. 17 is a perspective view showing the U-shaped resilient members 
15 of Fig. 16 positioned on the drive member of Fig. 16; 

Fig. 18 is an exploded view of another propeller assembly showing an 
embodiment of the disclosure wherein a substantially squared insert is positioned 
between the propeller hub and the drive member; and 

Fig. 19 is a cross-sectional view of the assembled embodiment shown 

20 in Fig. 18. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Propeller assembly 10 comprises an outboard lower drive unit 12 from 

which a splined propeller shaft 14 extends, as shown in Fig. 1. Propeller shaft 14 is 
25 operatively connected to a power source, such as a motor (not shown), which causes 

shaft 14 to rotate about its axis, thereby applying propulsive power to the propeller 28. 

In the illustrative embodiment shown in Fig. 1, washer 16 is positioned 

concentrically on propeller shaft 14 and adjacent lower drive unit 12. A drive 

member 18 having a splined central bore 20 is positioned adjacent washer 16, and a 
30 plurality of resilient members 22 are positioned between drive member 18 and inner 

hub 32 of propeller 28. Illustratively, drive member 18 is formed to include four 

radially outwardly and longitudinally extending ribs 24. Similarly, propeller 28 is 
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configured to have four radially inwardly and longitudinally extending ribs 30 fixed to 
its inner hub 32. It should be understood, however, that this disclosure contemplates 
the use of any number of radially outwardly extending ribs 24 and radially inwardly 
extending ribs 30. 

5 Resilient members 22 are configured to be positioned between radially 

outwardly extending ribs 24 and radially inwardly extending ribs 30, as can be viewed 
in cross-sectional view in Fig. 4. As can further be seen in Fig. 4, the cross section of 
resilient members 22 is illustratively four-sided, and has two side surfaces 25, 27 that 
are in alignment with a radially extending plane relative to propeller shaft 14. 

10 Illustratively, side surface 25 (also a counter-drive surface) faces in a counter- 
clockwise direction in Fig. 4, and side surface 27 (a drive surface) faces in a 
clockwise direction. Radially inwardly extending ribs 30 and radially outwardly 
extending ribs 24 also have side walls in contact with side surfaces 25, 27 of resilient 
members 22, and such side walls of ribs 24, 30 are similarly in alignment with 

1 5 radially extending planes relative to propeller shaft 14, as can be seen in Fig. 4. 

Illustratively, drive surface or side surface 27, is the side of resilient 
member 22 that delivers torque or drive force to inwardly extending ribs 30 when 
propeller assembly 10 is in the forward drive mode. Counter-drive surface, or side 
surface 25, is illustratively the side of resilient member 22 that delivers torque or 

20 reverse drive force to inwardly extending ribs 30 when propeller assembly 10 is in the 
reverse mode. 

Ribs 24 each illustratively include contact surfaces, including a first 
side wall 54 configured to engage side surface 25 of a resilient member 22, and a 
second side wall 56 configured to engage side surface 27 of another resilient member 

25 22. Similarly, ribs 30 each include a first side wall 40 configured to engage side 

surface 25 of a resilient member 22, and a second side wall 42 configured to engage 
side surface 27 of another resilient member 22, as can be seen in Fig. 4. Ribs 24 each 
also include an end wall 58, as can be seen in Fig. 3. 

Resilient members 22 are elongated, as can be seen in Fig. 2, and each 

30 resilient member 22 illustratively has a cylindrical boss 60 extending from an end of 
resilient member 22, the boss 60 being configured to be inserted in cylindrical cavities 
62 formed in drive member 18, as can be seen in Fig. 3 (showing drive member 18 



3282-72278 



-5- 



from an opposite angle as that shown in Fig. 2). 

Resilient members 22 are illustratively molded from a urethane or 
rubber material, but may be constructed from any pliable or resilient material known 
in the art, sueh as a polymer or plastic In the illustrative embodiment, the rubber ,s 
formulated to have a hardness in the range of, bu, not limited to, 30 to 100 durometer 
on the Shore A-seale. Resilient members 22 are illustratively shown to have a 
polygon eross-section as described above and shown in Figs. 3-4. However, ,. ts 
within the scope of the disclosure to form resilient members such that the cross 
section resembles nearly any shape, including a square, mangle, cylinder, or oval. 
Resilient members 22 may also include rounded edges. 

Illustratively, propeller assembly 10 is assembled in the followmg 
manner. Bosses 60 of resilient members 22 are inserted in cavities 62 formed in dnve 
member 18, as shown in Fig. 3. Resilient members 22 are illustratively oriented such 
,ha. the smallest-dimensioned cross-sectional surface 64 of the polygon is pos.ttoned 
to face radially inwardly, toward a radially outwardly facing surface 66 of dnve 
member 1 8, as can be seen in Figs. 3-4. 

While bosses 60 provide a manner of holding resilient members 22 m 
p la ce during assembly of propeller assembly 10, it should be understood that other 
configurations are within the scope of the disclosure. For example, an elastonrenc 
band may be positioned to circumscribe resilient members 22 and drive member 18 
such that the elastomeric bartd is pushed off of resilient member 22 and drive member 
18 as drive member 18 mates with inner tab 32 of propeller 28 (no. shown). 

As illustratively shown in Figs. 1 and 4, propeller 28 is configured to 
have four radially inwardly and longitudinally extending ribs 30 fixed to its inner hub 
25 32 It is contemplated, however, that any number of inwardly extending nbs 30 ts 
within the scope of this disclosure, hrner hub 32 and outer hub 34 are illustrative,, 
connected with spokes 36, as can be seen in Fig. 4. Outer hub 34 carries propeller 
Wades 38. When propeller 28 is mounted on drive member 18 with restlien, members 
22 positioned therebetween, each rib 30 of propeller 28 is interposed between two 
30 drive member ribs 24. In the illustrative embodiment, a resilient member 22 passes 
between each propeller rib 30 and drive member rib 24, as can be firriher understood 
by referencing the cross-sectional view shown in Fig. 4. 



20 
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Propeller 28 is secured to the propeller assembly in any manner known 
in the art, and is illustratively secured with splined washer 44, nut washer 46, and nut 
48 

It should be understood that while the illustrated embodiment discloses 
an assembly order as shown in Fig. 1, wherein drive member 1 8 and resilient 
members 22 are inserted into propeller 28 from the bow end 50 of propeller 28, t ts 
within the scope of the dtsclosure to modify the alignment and assembly order of 
drive member 1 8 and resilient members 22 such that they are inserted into the stem 

end 52 of propeller 28. 

In the cross-sectional view shown in Fig. 4, the propeller assembly 10 
is fully assembled in the order shown in Fig. 1, ilhrstratfng propeller 28 coupled 
through me various components to propeller shaft 14. Drive member 18 ,s 
concentrically mounted on propeller shaft 14 such that splines on propeller shaft 14 
are interlocked with sp.ined central bore 20 of drive member 18. Resilient members 
22 are positional over drive member 18 as shown in Fig. 2, and propeller 28 ts 
shdably inserted over resilient members 22 and drive member .8, thereby resultmg m 
a resilient member 22 being interposed between each propeller nb 30 and 
corresponding drive member rib 24. Illustratively, there exist twice the number of 
resilient members 22 as propeller ribs 30 or drive member nbs 24. 

As illustratively shown in Fig. 4, drive member 18 and dnve member 
ribs 24 are formed such that a small clearance is provided between nbs 24 and tuner 
hub 32 when propeller assembly 10 is assembled. Similarly, propeller nbs 30 are 
formed such that a small clearance is provided between ribs 30 and drive member 18. 
However, i, is within the scope of the disclosure to have either of propeller nbs 30 or 
25 drive member ribs 24, or both, in direct contact with drive member 18 or inner hub 
32 respectively. Direct contact between ribs 30 and drive member 18 or nbs 24 and 
inner hub 32 ensures the centering of propeller 28 on drive member 28. 

Driving force, or torque, is transfened ftom drive member 18 through 
drive member ribs 24 to resilient membets 22. In turn, resilient members 22 transfer 
ft. driving force to propeller ribs 30. Resilient members 22 are flexible and capable 
of absorbing compressive forces, thereby preventing damage that may otherwtse 
result to various components when a driving force is directly transferred wtthou. 



20 
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absorptive resilient members 22. Under extreme forces, resilient members 22 may 
even shear or fail in some manner. 

In such a case, temporary or emergency use of propeller assembly 10 is 
still possible because propeller ribs 30 and drive member ribs 24 can directly contact 
5 each other. Such a configuration allows the propeller assembly 10 to be operated 
even at high speeds after a failure of resilient members, thereby allowing an operator 
to return to shore at faster than idle speeds. However, in such a scenario, the shock 
absorption qualities provided by resilient members 22 would be diminished. 

During normal operation, forces that may be encountered by propeller 

10 28 are absorbed by resilient members 22. For example, if propeller 28 were to contact 
an object which would temporarily cause propeller 28 to hesitate, the resulting forces 
would be absorbed at least partially by resilient members 22 instead of being 
completely transferred to drive member 18 and other propeller assembly 10 
components. The absorption of these forces by resilient members 22 can prevent 

15 permanent damage to components which make up propeller assembly 10 and even 
prevent damage to the motor which drives propeller shaft 14. 

The present disclosure also contemplates and accommodates the forces 
that result from the shifting of gears. In larger boats with larger motors and/or larger 
propeller assemblies, the shifting of gears in the boat introduces forces or a shock to 

20 the propeller assembly 10 which could be damaging to any number of components. 
Resilient members 22 help to absorb such forces, thereby preventing damage. 

As mentioned above, resilient members 22 can have alternative 
constructions, including alternative cross sections. For example, resilient members 
can be formed substantially cylindrically, such as can be seen in Figs. 5-9. In such an 

25 embodiment, propeller assembly 10 and its components are constructed in a similar 
fashion as that described above, except resilient members 22', having generally 
circular cross-sections as can be seen in Figs. 5-9, are substituted for resilient 
members 22 of Figs. 1-4. Illustratively, resilient members 22' are formed with bosses 
60, as shown in Figs. 6-7, for insertion in cavities 62 of drive member 18. 

30 Figs. 10-13 show yet another embodiment of propeller assembly 10. 

As can be seen in Figs. 10-12, resilient members 22" are substantially U-shaped 
members, each having two appendages 68 connected by a loop portion 70. Such 
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appendages 68 and connecting loop portions 70 are illustratively formed of rubber 
having a hardness in the range of, but not limited to, 30 to 100 durometer on the Shore 
A-scale Again, resilient members 22" are illustratively shown to have a polygon 
cross-section as described above and shown in Figs. 3-4. However, it is withm the 
scope of the disclosure to form resilient members 22" such that the cross section 
resembles any shape, including a square, triangle, cylinder, or oval. Resilient 
members 22" may also include rounded edges. 

Resilient members 22" are illustratively formed to hold the U-shape 
shown in Fig. 11, facilitating the assembly of propeller assembly 10. Furthermore, 
radially inwardly facing surfaces 72 of resilient members 22" are formed to have a 
radius of curvature 74 about axis 76. Illustratively, axis 76 is coaxial with the axes of 
propeller shaft 14, drive member 18, and propeller 28. 

Resilient members 22" further include a radially outwardly facing 
surface 78. Such surface 78 is also illustratively formed to have a radius of curvature 
80 about axis 76, as canbe seen inFig. 11. It should be understood that although the 
illustrated embodiments include radiused surfaces 74, 78, other configurations are 

within the scope of the disclosure. 

After resilient members 22" are positioned to embrace radially 
outwardly extending ribs 24 of drive member 18', as shown in Fig. 12, drive member 
1 8' carrying resilient members 22", can be inserted into inner hub 32 of propeller 28 
such that each radially inwardly extending rib 30 is positioned in a space 82 formed 
between appendages 68 of two adjacent resilient members 22". 

Figs. 14-15 represent yet another embodiment of a propeller assembly 
10 showing a drive member 18" that is configured to receive loop portions 70' of 
25 resilientmembers22'". Illustratively, loop portions 70' have a flat end surface 84 
configured to mate with flat channel end 86, as can be seen in Figs. 14-15. Sucha 
configuration positions open ends 88 of resilient members 22'" for engagement with 
radially inwardly extending ribs 30 of propeller 28, as can be seen in Fig. 14. 

Figs. 16-17 illustrate still another embodiment of a propeller assembly 
10 showing a drive member 18"' that is configured to receive rounded loop portions 
70" and position open ends 88 of resilient members 22"" similarly to that shown in 
Figs 14-15 so that radially inwardly extending ribs 30 are inserted through the 
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openings of open ends 88. 

Advantageously, the illustrated embodiments of resilient members 22 
do not require press-fitting in order to install resilient members 22 in their proper 
place. In some prior art embodiments of a shock-absorbing coupling system, as much 
5 as eight tons of force was needed to press-fit a propeller on a shock-absorbing 

coupling system. The presently disclosed embodiment permits on-water service to be 
performed, eliminating the need for press-fitting tools and equipment. 

Yet another embodiment is shown in Figs. 18-19, wherein an insert 90 
is positioned between drive member 18 and a modified propeller 28'. Illustratively, 

10 insert 90 has four sides 94 forming a substantially square-shaped cross-section, as can 
be seen in Figs. 18-19. Corners 92 between each side 94 are illustratively rounded. 
In such an embodiment, distal end 96 of insert 90 is machined to have a slightly 
smaller dimension than proximal end 98, and propeller 28' is machined in an identical 
and complimentary fashion, thereby facilitating the mating of propeller 28' with insert 

15 90. It should be understood that insert 90 could also be constructed to mate with 

propeller 28 from stern end 52 of propeller 28', thereby necessitating distal end 96 to 
be dimensioned larger than proximal end 98, and propeller 28' to be similarly 
constructed. 

Insert 90 is illustratively made of copper or any other water-resistant 
20 hardened material, and resilient members 22 are positioned between radially inwardly 
extending tabs 30 of insert 90 and radially outwardly extending tabs 24 of drive 
member 18, in a manner similar to that described above for other embodiments. It 
should be understood that although resilient members 22 are shown embodied 
similarly to that shown in Figs. 1-4, other embodiments such as those described above 
25 are within the scope of this embodiment. 

As illustratively shown in Fig. 19, inner hub 32' of propeller 28' has a 
substantially cylindrical outer surface 100, and an inner surface 102 that is configured 
to mate with and engage sides 94 and rounded corners 92 of insert 90. 

A propeller 28' constructed as shown in Fig. 19 is known in the art and 
30 can be purchased from Mercury Marine and other propeller manufacturers. Insert 90, 
when used in conjunction with propeller 28', provides the advantage of shock 
absorption qualities, as discussed in the other embodiments above, while insert 90 is 
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manufactured from a durable and water-resistant material such as copper. 

A method of resiliently connecting a drive axle to a propeller is also 
disclosed. The method comprises the steps of mounting a drive member on the drive 
axle; positioning a plurality of resilient members adjacent an outer surface of the drive 
member, each resilient member also being adjacent one of the radially outwardly 
extending ribs; mating a boss end of each resilient member in a cavity formed in the 
drive member; and positioning the propeller over the resilient members. Each of the 
resilient members has a radially inwardly facing surface that is contoured to embrace 
the cylindrical outer surface of the drive member. Each resilient member also has a 
first side contact surface for contacting one of either an inwardly extending rib or an 
outwardly extending rib. 

According to the disclosure, the resilient members are formed to 
deflect under torsion delivered by either the propeller or the drive member. The 
resilient members also permit limited movement of the propeller relative to the drive 
member. 

Although the invention has been described in detail with reference to 
preferred embodiments, additional variations and modifications exist within the scope 
and spirit of the invention as described and defined in the following claims. 



